INTRODUCTION

MATERIALS AND METHODS
Lung and liver specimens were obtained from 10 subjects in Tokyo who died in 1970. Kidney samples were obtained from five of these subjects.
Bone samples were obtained from 10 subjects including a few of the above subjects.
To obtain better counting statistics, bone ash samples weighing less than 5 g from six subjects were combined to make two composite samples, although it meant that individual identifica tions would be lost. A bone sample from the midshaft of the femur and a sample from a vertebral bone was obtained from one subject and analyzed separately.
The bone sample from another subject was composed of the combined ash from a vertebra and long bone.
These tissue specimens were dried in a drying oven and then ashed in a muffle furnace at 500°C for 12h. The ashed material was stored in plastic vials until radio chemical analysis could be performed.
Bovine liver and kidney specimens collected in Tokyo in 1973 and processed as intra-laboratory reference materials were vacuum-dried and ground into a powder.
Some of these samples were ashed in a muffle furnace at 450'C for 48 h.
The sample ashes above analyzed for their 239, 240Pu content, using the radiochemical procedure and alpha spectrometric method established at the Los Alamos National Laboratory and described elsewhere. *) Not analyzed . **) Not significantly different from zero.
RESULTS AND DISCUSSION
The analytical results for the lung, liver, and kidney samples from Japan were listed in Table 2 . Because the 239, 240Pu concentrations were first obtained on dry weight basis, the values were converted to the ....... Pu concentrations on the fresh weight basis using the published data on the water content of tissues, that is, 78, 71, and 76% for the lung, liver, and kidney tissues, respectively."
The analytical results for the bone samples are shown in Table 3 . The plutonium concetrations were first obtined on an ash weight basis, and the results were converted to the concentrations in fresh bone. For the conversion, the ash content of vertebral bone (12.4%) and long bone shaft (45%) was used,"" rather than the reference ash con tent of trabecular bone (50%) and cortical bone (55%)."
Frequency distribution of 239,240Pu concentrations in tissues. Relative frequency dis tributions of 239, 240Pu concentrations of the lung and liver samples from Japan and the United States are shown in Figs. 1 and 2 . The kidney and vertebral bone samples were too few to warrant showing the frequency distribution patterns. Assuming log normal distributions for the present data (although it is recognized that the number of samples is small), the median, or fiftieth percentile, lung 239, 240Pu concentration was calculated as 0.20 and 0.32 pCi/kg for the cases from Japan and the United States, respec tively. The median liver 239.240Pu concentration was 0.47 and 1.04 pCi/kg, respectively. However, for general comparison, arithmetic means and standard deviations are used for all tissues studied in the following discussion. In the Japanese cases, the mean 239.240PU concentration of the lung , liver, kidney, and vertebra was 0.23±0.09, 0.57±0.37, 0.02±0.05, and 1.10±0.63 pCi/kg, respectively.
In the presently studied cases from the United States, the mean 239, 240PU concentration of the lung, liver, kidney, and vertebra was 0.49±0.44, 1.18±0.91, 0.22±0.55, and 0.48±0.81 pCi/kg, respectively.
The number of samples has been given before.
Preliminary comparison of the tissue 239,240PU concentration between the autopsy specimens from Japan and the United States. Because of the data described above, it was suspected that the 239' 240PU concentration in some tissues might be lower in the samples from Japan than in those from the United States. Therefore, the Mann-Whitney test, a distribution-free statistical test, was, carried out."' It showed that the lung, liver, and kidney 239' 241Pu concentrations are significantly lower (at the 0.05 level) in the Japanese population than in the United States population, assuming random sampling. If the same distribution of the plutonium concentration for the two populations is as sumed, then it may be concluded that the mean and median 239, 240Pu concentrations in these tissues in the Japanese population are significantly lower than those in the popula tion from the United States as observed in 1970.
The mean vertebral 239' 240PU concentration in the Japanese cases, however, was higher than that in the United States cases. The analytical results were obtained first on the bone ash weight basis in the Japanese samples as stated before, and on the fresh weight basis in the United States autopsy specimens. Comparison of the data is being carried out.
Concentration ratios for 239,240Pu between tissues. The ratio obtained by dividing the ....... Pu concentration in a given tissue by that in another tissue analyzed by the same method is independent of the analytical system. This ratio has been used in comparing distributions of this element among tissues observed by different workers.
However, it must be emphasized that since tissue concentrations of fallout plutonium in the general population are changing as a function of time lapsed since major series of the atmos pheric testing of nuclear weapons ceased, and since the rates of change differ markedly from tissue to tissue, only ratios calculated for individuals of a similar age that died in the same year are meaningful for such comparisons.
The lung/liver 239, 240Pu concentration ratio was calculated by averaging the ratios for individuals.
The mean lung/liver 239, 240Pu concentration ratio for the Japanese and United States samples was 0.59 (n=10) and 0.39 (n=31), respectively.
These ratios do not differ significantly at the 0.05 level.
The A sample of cortical bone (femur) and a sample of trabecular bone (vertebral body) from one subject, a 32-year-old male, were analyzed (see Table 3 ). The femur to ver tebra 239° 240Pu concentration ratio was calculated as 0.56±0.07. This ratio is an estimate of the cortical-to-trabecular plutonium concentration ratio assuming that these bone are representative.
According to Bennett,14' an average compact/cancellous concentra tion ratio is 0.41±0.16 (n=4) using the vertebrae, rib, and femur of New York residents who died in 1976, on the ash weight basis.
Larsen et al. determined the distribution of 239Pu in the skeleton and within bones in individuals who received an injection of tetravalent 239Pu in citrate buffer media in 1945.15,16' Higher concentrations were found in primarily trabecular bones than were found in primarily cortical bones. For example, he reported a concentration ratio as high as 40 between the thoracic vertebral bodies and the diaphysis of tibia. Trabecular to-cortical bone concentration ratios within bones were also reported but were much smaller (3.3±1.0 average) for several bones of different trabecularity. 16' More data are needed to clarify the distribution of plutonium in the skeleton, espe cially in subjects exposed to fallout plutonium.
The plutonium concentration ratio be tween primarily cortical bones, such as the femur shaft, and primarily trabecular bones, such as the vertebrae, may be approximately 0.5 or lower.
Plutonium concentrations in the bovine tissues. The bovine liver and kidney samples from Japan showed no measurable 239.240Pu concentrations.
Using two standard devia tions in counting statistics as criteria, the plutonium concentration in these bovine tis sues was below 0.01 pCi/kg fresh weight. This may give some information on the plutonium intake through foodstuffs in Japan in the early 1970s.
CONCLUSION
Preliminary results for 1970 were described for 239, 240Pu concentrations in tissues from two different populations.
Differences in these concentrations strongly suggest the need for continuing the comparative studies to determine the distribution pattern in humans and its regional or geographical variations.
Other transuranic elements should also be studied.
